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Abstract
Kanjanachatree, K.!, Piyathamrongrut, K.? and Inthonjaroen, N.3
Effects of sea depths and sizes of winged pearl oysters (Pteria penguin)

on pearl culture
Songklanakarin J. Sci. Technol., 2003, 25(5) : 659-671

Environmental aspects and biology of pearl oysters are the important conditions affecting pearl
production. In order to obtain commercially valuable pearl from winged pearl oysters, Pteria penguin, three
sizes (shell-length) of the oysters: small (130-135 mm), medium (160-165 mm) and large (185-200 mm) were
suspended at 2 m (surface), 5 m (mid-depth) and 8 m (bottom) below the sea surface from February to
November, 2001. Using a factorial design, the data were randomly recorded by month. All sizes of the pearl
oysters at the surface produced pearl of significantly greater thickness than those at the greater depths. The
small-sized pearl oysters at the surface depth produced the thickest pearl (0.612 mm.) which took only 7
months for harvesting, and the pearl thickness was correlated with growth response in shell length. In con-
trast to the growth rate in tissue weight and mortality rates which were 36.00, 26.00, 24.00% at the surface
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depth; 30.60, 24.60, 16.00 % at mid-depth and 25.30, 19.30, 12.00% at the bottom for the small, medium and
large-sized oysters, respectively. The results depended on infestation of fouling organisms on oyster shells
which were much more intense at the surface than at a greater depths and slowed the growth rate in tissue
weight, especially in the small-sized oysters. However, there was a greater amount of many Kinds of plankton,
the food resource of marine animals, at surface than at greater depths, so it retained shell-length growth and
pearl production of the small-sized oysters: The other environmental factors, such as salinity, dissolved
oxygen, pH and sea water temperature, at all depths did not have an impact on the pearl oyster rearing.

Key words : Pteria penguin, pearl production, fouling organisms

UNAngo

n53ims mayauna3 aunss Jesrseimnl uaz fns Sunsiasey
HAURIANNANVBITTAUMINZ LAz YMAYBIviynnailam (Pleria penguin)
AamMILAANN
3. qUAUATUNS INN. 2546 25(5) : 659-671

msAnniineas muwadeulumaidsaresyniluilods Walumsnaaynlidamamd  §u
22 "wwailszlemimaassgivesiann  nnzdsaadumumakanuazann i sannmamevesnasyn
%“mﬂamLﬁ'mﬁ'nNammizé’ummﬁnmmﬁmzmuazmmmamamgnﬁ'aﬂm1 (Pteria penguin) fifidems 31q
un NauauManaaesuuuunneidva Tay 'unnea livesyniiianueulden 3 vinade vinaldn (130-
135 ua) vnanand (160-165 ax.) wazvinalval (185-200 3a1.) lihiaseiiszduanuan 2 was (seaui
{fw) 5 A3 (szé’nnmqﬁn uaz 8 wAs (nﬁnﬁumm) é‘?uwitﬁauqnmﬁ’uﬁﬁqwqﬁ%mﬂu 2544 NUNTBY

Ci g U A qg v g.’l YV < < d! ke =~ = v
HNNNVUIANLAYITSAVHIU 51\1“Iiuﬁ~£ﬂvl,ﬂl,‘§]1ﬂf]L‘ﬂ‘lN1$‘I’if’]ﬂ?gﬂ‘lllﬂﬂmﬂ‘lﬂl"lﬂ,?a1I,WfN 7 @9y 1IN I

q
v
o

Funnldnn 0612 wn. wasfimawdapdvladuanuenuldeninail a udisanmaduladuhminie
HoYUAZINTNINY I8 fiszduinnisanmameilu 36.00, 26.00, 24.00% szaunanainilu 30.60, 24.60,
16.00% wazszduiumsay 2530, 19.30, 12.00% “l,u‘wazmmmﬁn VNANAN u,aq,mumcl,mi muﬁﬁu
Vi uaz danmamevesviesyn “uiusiy" iiFInuiiimzuldenvies nsiiszduiinhil diFiasume
ulfenwemnanszdunmanuazszduiumsia mi‘]mmnﬂaamuqiﬂmam o mmnmmm‘lmu
nanhszdudussiinadaBinaunasineudailuemssssmaveses siiavesunasineufimuanndi A
1unnsz€1’nﬁ1ﬁa Rhizosolina sp. Waz Chaetoceros sp. WwvaizifSanaeendouiiazmoluh anuiunsa-
AN ANULAN u,azqnmgﬁsumﬁﬂunns:ﬁ'nmmﬁn"lsiLmnehqﬁ'u u,axaéluqhqﬁ"laiﬁmmzwnsiamieh‘n
FInvaIvasn

Sea depths and sizes of winged pearl oysters on pearl culture
Kanjanachatree K., et al.

Y & a a g A
WAIANLNALINNN IR DaNNLNDUIEN 20
) v 2" a v a a () 2" a
Unuds wazyniwdn ldiflgmaindlddrsanyniinga
! ! a g g 1
nenedszing uagsnansiesvasynaenada e
o & X = 4 a o =
#19 metnduimaznmsifuinananaaynldiiauiude
14-16 @aulunisndayndn waz 2-5 Ylunswdayn
nanTeMlwdununIsdan1s 3 nadsiuineasniuie
v s - o - X
ANIAIWNARAIBNINAANNUANTALIRRENN T4

Wl ulnglvnlidsznaanindunisg Ansnaayn

q

IHnamauunuduamnndt - duiunsinmuazide

Lﬁmﬁ’ummmamawaﬂmLLﬂ:ﬂﬁﬁwﬁmgﬂa:ﬁaﬂIﬁ
W398 fYIINITIANILATAAFUNUNIINER |6

waaNNNailen Pteria penguin \dunesyn

f:’lLﬁs\l ’-ﬁ'@msﬂu Phylum Mollusca, Class Bivalvia,

Subclass Pterimorphia, Order Pterioida, Family



3. qUaIUASUNS NN,
~

Ui 25 Uit 5 n.o-a.a. 2546

ANNANVBITTAVINNZ LaLAsVINAYRIHRENNTailmAeMILAAYD
661

A3SUMS MAYIUMAT UazAS

Pteriidae  dn13unsnszangadlunziaizaianuiiom
! o a v aa
mefanzianzTusandeld Junes awhfidanie
! ¥ Idl a al . a dl A
AandlngilowSaufisuiunesynaiadu Waan

aa g’ o 1 [ d’
NBRDNN WIAEAN ’mlmquugﬂ AWNLARINNRN
A A v £ % o = dl
#3897  dangawruILaza rataadllaanazauwaan

adelin  Whenvamas Senniitaidetunumiia
(mantle) (Morton, 1995; ;ma uazAme, 2538) 1aen
#ulu @ (nacreous layer) Ausiun23end1 Suan
qunsAaunusn (nucleus) tiaLiudanalunanszdu
lﬁ%aﬂ&!ﬂﬂgﬁ 13NN (nacre) NUARDY LNBAINIRLN
ldnosauraluginals wsadaunuynilalng L
waneifie  uddseuimenynauielng Smansi
nasynidargunlaimang aflssianasaiandngn
stﬂza{nﬁiﬁﬂmmwiﬁaLﬁmﬂ‘ﬁ'mﬁmm%ammmﬁn
(Morimitsu, 1985; 3uaun, 2536) 32amensl ‘wnm
ynluwosiidargfiunit 5 Sazldynidannaduan
woanduaznis Hreynazmiadiniinisldvesyneny

¥ (asn, 2532)

o & X o =
‘VIaﬂNﬂNWWﬂWHLLQZLQSGWQIHVltLE‘] IEAUAINNANVDN

NAINAAUNUNNUED GBI

@ oo X
inzaiuilads mtyhmuammmm (Thang, 1994)
W9 lSUBNINATEIUSNIML 4 1THVIUABE LA
USNNHOINITBITNIALANAAY NN INTRALAE
USNI MBI NN DU ATNITAVRITNIIERNINNINN

o X Ho moe o b, a o
FAUNUNZLA WONINHEINTIT8DU 13w USum el
FIndunuunzilfenvies lasamizuInnvauiaen
duluinldvagll wnsallarldSadugomnsliidng
ww Yuaztan wnludanu wananti aiwanm3es
1" haunzianazwasiin azinzandauuifaniliiig
swyniluinaliifanvasgninats aaanauwinfivey

. X . . I “ o
AANULHDWALNNAIE LAY ADLNIALINLIIEYA LUWAL
UIIMAIIHRLRNATYNIUNIUIN INBINAUNINN A

2 a A aAda A A (% A v o &
TNUINI SNTIRDUNDIFLLNIEUBLLRANYIDE NWUD

AuaaINsanezasrasyn (Doroudi, 1996; Southgate
et al., 1997a; Iuaw, 2536)
ae Hao
BB UNINNU T

& A

IALNDANBINAVDIZUNA
. 4X wad o = S
woayniadeniiaeelinssduanudnvesiinza
uana1iudans Fetuyn lesiSauiisudasinis

wigiAulaaasmasyn dasinsee uazdAIN1T 319

Y o o o da X
AN ﬁumﬁﬂmﬂwmnmauwwwamamuammagn
U | a al aaa -dl & a

Téwn YSunaves IRTIannzldenney USuimmas
riavasunaiiaowluiimea  awnsnm Noana bl
PTINLLALS M NNAAD

qqﬂnimua 35ms

1. ddadrinesyniatliriniianlinen?
Waanan ulangunaNdIBREINAA UL B NLY D4
wienlufevauildendunds (Carpenter and Niem,
1998; Taylor et al., 1998) (Figure 1) lasvosLAaze
m';@fl,ml,mmmnwml,ﬂmwﬂmmm K uaraadn
3 auafa au1aLan (130.00-135.00 §.) TUIANAN
(160.00-165.00 ww.) Ltawmﬂimy' (185.00-200.00

o e w X e v o o
NN.) u1aae 450 a2 T luidselsivesusudiiy an
WINRINUIIMBNLRANTY F9rdagiia 1uan 1
“Ua#

2. mafaunuyniilagiiasynyisnuan bl
Mauzudisluiag nelignanmenduan 30 wiil unie
Tt lnaruaaaaial wesassuduin viuiinves
9 = A a ) = o o & o
Fruhnfa “suanldauiadn aadeld anduazld
ANDILURENNT DALNUBULAZINWAENIINILBNEA
(clamp) uwdlFAnAULNUYN T AL ITUNTVU0
293 me13 7-10 wx. MNANeen asnd un N
284 ethyl-2-cyanoacrylate uwHURaNFTULNLLAR

> 1 1 U &
lagnsunuynldogszninenduiaiofonuazaoy
“ o d . Y o X
waenuesddunyundn anduiirasninilule
daauia 1x2x1 was Weoinauastinludelnalan
aaaalauIn 1 “Uas
. 9 . X

3. Wvegyny 3 2w1a9g ax 150 @anILae

4 e ~ © o am X
lunsianszduanudn 3 ey dedsn1Tuaiuiieg
1998) &p

. = v o~ ¥ .
FEAUAINAN 2 LUAT (FEAVNIWI) 5 LUAT (3EAUNAIY

8 3¢ (free suspension) (Taylor et al.,

i’rw) WA 8 LRI (i:oﬁ’uﬁumm) i’mﬁ”’\agu 9 %an13
NAnDIA

1) AUIALEN-AN, TIALEN-NA19EN, B0
WEN-Nunza 393 450 ¢

2) mumnma-ﬂaﬁw, mumﬂma-nmaf:w,



Songklanakarin J. Sci. Technol.
Vol. 25 No.5 Sep.-Oct. 2003

Sea depths and sizes of winged pearl oysters on pearl culture
662

Kanjanachatree K., et al.

adductor scar

ligament

Nacreous area

Figure 1. Shell-length measurement of the winged pearl oyster, Pferia penguin
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Shell’s lengths (mm) of the small', medium? and large’-sized pearl oysters, Pteria penguin,

at the surface, mid- and bottom sea depths during 10 months

Sea depth
Month
Sur- (a') mid- (b)) Bot- (¢') Sur- (a?) mid- (b? Bot- (c?) Sur- (a’) mid- (b%) Bot- (¢

1. Feb 131.75 134.28 132.42 167.60 162.50 164.59 193.45 187.90 184.55

2. Mar 144.80 148.31 146.56 185.62 b*c®> 170.28 a>  168.34 a* 195.83 195.47 186.93

3. Apr 153.35 152.61 147.88 185.86 b*c?* 172.89 a>  169.97 a? 198.97 198.38  189.69

4. May 158.31 ¢! 153.82 148.60 a' 186.54 b*c? 172.18 a> 170.82 a> 198.51 ¢* 198.80 ¢* 188.32 a’b?
5.June 162.49c¢'  154.20 149.24 2" 189.68 b’c®> 173.09 a> 172.23a>  200.09 200.08  188.87

6. July 168.24b'c' 154.90 a'c’ 149.90 a'b' 190.78 b’c* 178.24a> 172.95a*>  200.03¢* 203.78 ¢* 189.10 a’b?
7. Aug 170.88 b'c! 156.11 a! 151.68 a' 191.19¢*>  183.54¢* 174.46 a’b* 200.42 202.96 ¢* 189.50 b*
8.Sep 172.24b'c! 162.38 a'c! 152.80 a'b! 191.65c¢> 184.20¢c* 174.85a’b*> 207.69 ¢* 206.55 ¢ 188.55 a’b’
9.0ct 173.22b'c! 165.57 a'lc' 153.10a'b' 192.24 ¢* 184.35¢*> 17498 a%v* 211.48 ¢ 209.32 ¢* 190.55 a’b’
10. Nov 176.11 b'c! 166.29 a'c! 154.08 a'b' 193.93 b*c? 184.29 a’c* 175.77 a’b*> 214.23 ¢* 213.25 ¢ 190.89 a’b?
Note:

Columns without letter labeling indicate no significantly differences from the other columns (P>0.05)
Columns with letter labeling indicate significantly differences from that of the column labeled (P<0.05)
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Table 2. Amount of phytoplankton (no./m?), salinity, dissolved oxygen (DO), water temperature
(°C) and pH at 3 sea-depth levels during 10 months

Sea 1.Feb 2.Mar 3.Apr 4.May 5.June 6.July 7.Aug 8.Sep 9.0ct 10.Nov
Depth

surface | 7,273 7,690 6,814 5577 6,011 5,157 7,464 7,385 7,605 4,859
mid- 763 553 617 510 509 609 974 620 702 354
bottom | 353 312 290 256 254 260 326 293 325 275

Amount of

Temperature | Phytoplankton

surface | 29.5  31.0 325 32.0 28.0 29.0 29.0 28.0 29.0 29.0
mid- 28.0 29.0 31.5 31.5 29.0 28.5 29.0 285 28.0 29.0
bottom | 28.0 289 31.5 31.5 30.0 28.8 282 285 278 28.0

Water

surface | 32.2  33.1 334 31.5 29.8 31.2 325 315 314 31.8
mid- 325 335 33.0 31.0 30.0 32.0 328 325 315 32.0
bottom | 32.5  33.5 33.0 31.0 30.0 32.0 328 325 315 32.0

Salinity
(ppt)

surface 54 5.6 54 6.2 6.1 54 54 5.2 5.2 53

< Eb mid- 53 53 5.0 5.8 5.5 5.2 54 5.1 4.9 4.9

~ | bottom 5.1 5.2 5.0 5.7 54 5.1 54 5.1 4.8 4.9
5 surface | 8.04  8.10 8.30 7.92 8.65 7.80 839 853 8.02 8.28
= E mid- 7.84  8.11 7.30 7.85 8.40 7.80 826 843 7.92 8.14
= bottom | 7.70  8.06 7.34 7.85 8.22 7.75 821 8.08 7.90 8.01

Table 3. Thickness of pearl (mm) produced by small', medium?, and large?-sized pearl oysters, Pteria
penguin at the surface, mid- and bottom sea depths during 10 months

Sea depth
Month
sur- (a!) mid- (b') bot-(¢!) sur (a?’) mid- (b?) bot-(¢?) sur-(a’) mid-(b?) Dbot- (c*)
1. Feb 0.148 0.076 0.084 0.043 0.056 0.050 0.072 0.052 0.173
2. Mar 0.328 b'¢' 0.228 a'c! 0.120a'b' 0.212 0.130 0.128 0.104 0.096 0.128
3. Apr  0.364b' 0.236 a' 0.280 a' 0.240 0.212 0.196 0.252 0.160 0.210
4. May 0.372 0.328 0.348 0.296 0.280 0.200 0.248 ¢? 0.192 ¢? 0.328 a’b?
5.June 0.378 0.364 0.428 0.324 0.356 0.236 0.252 ¢? 0.236 ¢? 0.380 a’b?
6.July  0.564b'c! 0.400 a' 0.480 a' 0.429 ¢ 0.404 ¢ 0.364 a’b* 0.377b° 0.276 a’°c* 0.384 b’
7. Aug 0.612b'c'’ 0424 a'c’ 0.548 a' 0.540 0.560 0.512 041763 0.320 ¢? 0.432b°
8. Sep 0.616 b' 0.500 a' 0.560 a' 0.516 0.577 0.544 0.476 b* 0.320 ¢? 0.448 b*
9. Oct 0.648 b'c! 0.748 a'c' 0.564 a'b! 0.548 0.588 0.544 0.504 b’c®  0.348 a’c®* 0.436 a’b’
10. Nov  0.648 b'c!’ 0.583 a! 0.514 a' 0.646 0.600 0.584 0.532b%¢*  0.380 a’c®* 0.436 a’b?

Note:
Columns without letter labeling indicate no significantly differences from the other columns (P>0.05)
Columns with letter labeling indicate significantly differences from that of the column labeled (P<0.05)
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Figure 2. Pearl thickness produced by the small-sized pearl oysters, Pteria penguin at the
surface (A), mid-(B) and bottom (C) sea depth
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Figure 3. Relationship between shell lengths and pearl thickness produced by the small-
sized pearl oysters, Pfteria penguin reared at surface depth during 10 months
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Figure 4. Amount of fouling organisms (g/oyster) infested on the shells of small, medium,
large-sized pearl oyster, Pteria penguin at the surface (O), mid ((J) and bottom (£\)

sea depths during 10 months
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